SELENIUM DEFICIENCY IN PATIENTS WITH HEART FAILURE ENHANCES THE OXIDATIVE STRESS AND AGGRAVATES THE IMPAIRMENT OF CARDIAC FUNCTION  by Hiraoka, Yuji et al.
E353
JACC April 5, 2011
Volume 57, Issue 17
  CARDIAC FUNCTION AND HEART FAILURE 
SELENIUM DEFICIENCY IN PATIENTS WITH HEART FAILURE ENHANCES THE OXIDATIVE STRESS AND 
AGGRAVATES THE IMPAIRMENT OF CARDIAC FUNCTION
ACC Poster Contributions
Ernest N. Morial Convention Center, Hall F
Monday, April 04, 2011, 3:30 p.m.-4:45 p.m.
Session Title: Underappreciated Mechanisms in Heart Failure
Abstract Category: 24. Myocardial Function/Heart Failure—Clinical Nonpharmacological Treatment
Session-Poster Board Number: 1121-5
Authors: Yuji Hiraoka, Akihiro Nakayama, Yutaka Iida, Hiroyuki Yasui, Tadashi Matsumura, Masatoshi Fujita, Otowa Hospital, Kyoto, Japan
Background: It has been reported that oxidative stresses are increased and antioxidation enzyme activity is reduced in heart failure patients. 
However, although selenium, manganese, zinc, and copper are essential trace elements for the activation of antioxidation enzymes such as 
glutathione peroxidase (GSHPx) and superoxide dismutase, correlations between deficiencies of these trace elements and cardiac hypofunction have 
not yet been clarified .
Methods:  We measured 25 elements in the serum by high-resolution plasma mass spectrometry to compare their levels between a group of 
cardiac hypofunction patients (n=40) and a group of control subjects with normal cardiac function (n=15). We also compared GSHPx activity and 
radical generating ability. In addition, we stained oxidative stress markers in the myocardial tissue, including 8-hydroxy-2-deoxyguanosine (8-OHdG) 
and 4-hydroxy-2-nonenal for comparison between the two groups.
We also measured perivascular fibrosis area ratios (PVFR) to investigate whether oxidative stresses influenced coronary microcirculation.
Results:  There were marked reductions of serum selenium and manganese concentrations in the cardiac hypofunction patient group compared 
to the control group (95.1±21.5 vs. 146±23.3 ng/ml,p<0.00001; 0.37±0.16 vs. 0.67±0.11 ng/ml,p<0.00001, respectively). The selenium 
concentrations were significantly correlated with left ventricular ejection fractions (p=0.0012).
The GSHPx activity involving selenium was also significantly lower in the patient group than in the control group (221±34 vs. 328±44μmol/min/L, 
p<0.001). Furthermore, the patient group showed stronger staining of the tissue oxidative stress markers and enhanced radical generation in the 
serum. The PVFR was also increased in this group (p<0.001).
Conclusions: It was suggested that trace element deficiency, particularly selenium deficiency, might decrease the activity of antioxidative enzymes 
requiring trace elements, and that the resulting increased oxidative stresses might damage the coronary microcirculation, leading to cardiac 
dysfunction.
